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section S1. Synthesis of Ti0.87O2 0.52− , Ca2Nb3O10 − , GO, and rGO nanosheets Ti0.87O2 0.52and Ca2Nb3O10nanosheets were prepared via delamination of the layered host compounds, K0.8Ti1.73Li0.27O4 and KCa2Nb3O10, according to the previous reports with some modifications (25, 26) . As a first step, these starting layered metal oxides were synthesized by solid-state calcination of TiO2/K2CO3/Li2CO3 (molar ratio = 1:0.23:0.078) and K2CO3/CaCO3/Nb2O5 (molar ratio = 1.1:2:3) at 1273K for 20 h and 1473 K for 12 h, respectively.
Then, they were treated with acid solutions to replace K + and Li + with H + to yield their protonated forms such as H1.07Ti1.73O4·H2O and HCa2Nb3O10·1.5H2O. Next, the protonated oxides were reacted with a TBAOH solution at a concentration corresponding to H + /TBA + = 1, which induces hydration-driven massive swelling. After a mild agitation via occasional manual shaking for one month, the HCa2Nb3O10·1.5H2O/TBAOH mixture changed into an opalescent suspension, in which exfoliated Ca2Nb3O10nanosheets were dispersed. On the other hand, H1.07Ti1.73O4·H2O/TBAOH mixture was shaken in two different ways to produce Ti0.87O2 0.52nanosheets with different dimensions. Mechanical shaking (180 rpm) for 7 days produced smallsize Ti0.87O2 0.52nanosheets with an average lateral size of 0.3 µm whereas daily occasional manual shaking for 30 days led to large-size Ti0.87O2 0.52nanosheets of ~10 µm. The Ti0.87O2 0.52and Ca2Nb3O10nanosheets were mostly unilamellar and their concentration in the as-prepared suspensions was 4 g dm -3 .
The GO nanosheets were prepared by the modified Hummers method (27). First, natural graphite powder (1.0 g) was mixed with KNO3 (1.2 g) and concentrated H2SO4 (50 cm 3 ) under magnetic stirring. Sequentially, KMnO4 (6.0 g) was slowly added into the mixture. After stirring for 6 h, water (30 cm 3 ) was slowly dropped in while keeping the temperature below 80°C. After stirring for another 1 h, the obtained viscous pulp was diluted with water (200 cm 3 ), and then further oxidized with 30 wt% H2O2 (6 cm 3 ). The resulting yellow suspension was then diluted to a volume of 1000 cm 3 and kept still for some time to fully precipitate. After discarding the supernatant, the sediment at the bottom was dispersed again with Milli-Q water (1000 cm 3 ).
Then, a washing process, in which the suspension was centrifuged at 5000 rpm for 10 min and resuspended into water (1000 cm 3 ), was repeated 5 times. Dialysis was subsequently carried out for 24 h to remove residual ions as much as possible. Finally, the suspension with swollen graphite was sonicated for 2 h, and a brown GO nanosheet suspension was obtained with a nominal concentration of 1 g dm -3 .
Reduced graphene oxide (rGO) was synthesized by a chemical reduction with hydrazine hydrate (28). Firstly, the as-prepared GO suspension was treated with sonication for ~20 h. Then, the treated GO suspension (10 cm 3 , 1 g dm -3 ) was centrifuged at 25000 rpm for 30 min, and the supernatant was discarded. The solid was resuspended into formamide (10 cm 3 ) and again centrifuged at 25000 rpm for 30 min to remove as much water as possible, which was important to maintain stability of the rGO for a long reduction time. Finally, the GO nanosheet sediment was resuspended into formamide (100 cm 3 ) with hydrazine hydrate (8 μl The general theoretical aspects of the spin-coating process have been discussed in many reports.
Here, we briefly introduce them according to refs. 33-34. For pure liquid on a horizontal rotating disk, assuming that the initial liquid covers the whole substrate with an equal thickness throughout, that the liquid is Newtonian, and that the solvent evaporates uniformly over the entire surface, the equation to describe the thinning of the film thickness (h) with time (t) in a spin-coating process can be expressed as
Here, ω is the rotation speed, c is the concentration of the liquid, β is the viscosity, and e is the evaporation rate. The first term is attributed to the outward flow of the liquid under the action of centrifugal force, which initially plays a major role, and the second term is the contribution of evaporation, which dominates in the last stage.
By equating the two terms, we can determine the equilibrium point, which means the fluid flow essentially stops and the solvent evaporation dominates
Consequently, the thickness at this 'set point' is
where k is a constant.
Considering that the nanosheets are sufficiently small, they can be taken as macromolecular entities and will not affect the motion of DMSO solvent, that is, the nanosheet suspension is taken as a 'pure liquid'. Additionally, the suspension is assumed to be Newtonian. Therefore, the derived equation is applicable to the present nanosheet system. The final deposition amount (Mf) per unit area then can be calculated as Mf = c h = k c (1-c) -1/3 β 1/3 e 1/3 ω -2/3 If c is relatively small (< 1 wt%) for the nanosheet suspension, the term of (1-c) is approximately equal to 1. Thus, the correlation here is Mf = k c β 1/3 e 1/3 ω -2/3
That is (β is considered constant throughout)
Mf ∝c e 1/3 ω -2/3 Furthermore, if e is a constant value independent from ω, it evolves to Mf ∝cω -2/3 However, if e is proportional to ω -1/2 (usually, and most simply), it is
Because Abs. is proportional to the deposition amount per unit area (Mf), we can state Abs. ∝ cω -α α is different depending on different adopted values of e. This agrees well consistent with the correlation we obtained from the experimental data: Abs. ∝ C ω -α .
